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It has been previously found (1) that certain non-dialyzable fractions from 
S. muscae and yeast will increase the virus yield of infected cells.  In this paper 
a further analysis of this effect will be reported.  It will be shown that in syn- 
thetic medium: (a) the fraction greatly increases the virus yield of ceils in the 
log phase, (b) that the active substance is taken up by the cells, and (c) that in 
the absence of the virus, the cells slowly metabolize the active principle to a 
form not utilizable for virus reproduction. 
RESULTS 
From Table I  it can be seen that the yeast fraction stimulates the phage 
yield of infected cells that are in the log phase in synthetic medium.  It does 
not decrease the minimum latent period.  The increase in virus formation is 
fairly proportional to the amount  of yeast fraction added  up to 2  ~  N/ml. 
(Table II).  This confirms the earlier reported observations  (1).  The yeast 
fraction has no effect on the multiplication rate of normal cells (Fig. 1). 
In veal infusion medium (2) the yeast fraction also stimulates virus reproduc- 
tion, but to a muchsmaller degree (Table III).  In'eight experiments carried 
out in veal infusion the yeast fraction increased the virus yield in five experi- 
ments and had no effect in three experiments. 
The Effect of Adding the Yeast Fraction at Various Times.--Table IV shows 
the effect of adding the yeast fraction at various times to the S. muscae system. 
While the fraction does give a  good stimulation of phage reproduction when 
added to the cells at the same time as the virus, it causes a greater increase in 
virus formation if incubated with the cells 1 hour before the virus is added. 
Further experiments were carried out to determine why the preliminary in- 
cubation of the yeast fraction with the cells gave a  greater stimulation than 
adding the fraction and the virus to the bacterial suspension at the same time. 
Two possibilities were investigated  (a)  that  the bacteria acted on the fairly 
high molecular weight yeast fraction to liberate a  smaller component which 
was the active substance or (b) that it took some time for the fraction to pene- 
trate into the cells.  If (a) was correct, then one would expect to be able to find 
the active substance in the medium after 1 hour's incubation of the. cells with 
the yeast fraction.  If this medium was then centrifuged and new bacteria and 
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phage  added  to  the medium,  a  greater  increase  in virus formation  should  be 
expected than  would  ordinarily be found when  the factor and  the virus were 
TABLE I 
The Effea of the Yeast Fraction on Infected  Cells in Synthetic Medium in the Log Phase 
Two tubes, A and B, each containing 10.0 ml. of synthetic medium plus 10.0 rag. of hy- 
drolyzed  casein were  inoculated with bacteria from the 18 hour culture to give 2.0  X  107 
cells per ml.  They were then incubated for 2½ hours.  At this time tube A  received 0,1 
ml. of water and tube B 0.1 ml. of the yeast fraction (111~ of nitrogen).  The tubes were then 
incubated for 1 hour.  The cell count was then 7.3  X  107 cells per ml.  0.1  ml. of virus 
solution was then added to give a  final concentration of 4.7  X  107 virus particles per ml. 
The tubes were then shaken for 15 minutes and diluted 1 : 10,000.  The final dilution tube of 
A  contained 10.0 ml. of synthetic medium plus 5.0 mg. of hydrolyzed  casein plus  0.1  ml. 
of water and the final dilution tube of B exactly the same as A, except that 0.1  ml. of yeast 
fraction (111~, of nitrogen) was added instead of the 0.1  ml. of water.  A one-step growth 
curve was then carried out on the diluted samples.  The table below shows three separate 
experiments done at weekly intervals. 
Experiment  Sample  Minimum latent  period  Rise period  Average burst size 
A 
B 
A 
B 
30-40 
30-4O 
30-40 
30--40 
30-40 
30-40 
30-40 
30-40 
36-46 
36-46 
36-46 
36-46 
i0 
50 
7 
20 
22 
46 
TABLE  II 
The Effect  of Varying Concentrations  of Yeast Fraction  on  Virus Formation 
The experiment was carried out exactly as that described in Table I, except that varying 
concentrations of yeast fractibn were added to the various sam ties. 
Sample  Amount of yeast fraction "}, N per ml. 
0.53 
1.06 
2.12 
4.24 
Average burst size 
8 
12 
20 
31 
33 
added  to the cells at the same time.  Table V  shows that  this is not the case. 
An excess of yeast factor was added to the system in this experiment. 
Table  VI illustrates  that  the cells take  up  some of  the  substance  from  the 
medium  and are then able to produce more virus.  This is probably  the reason WINSTON  H.  PRICE  303 
why a  preliminary incubation of factor and cells  gives a  larger virus increase 
than' when the virus and yeast fraction are added at the same time.  More of 
the material has a chance to be taken up by the cells on preliminary incubation 
and thus the stimulation is greater. 
6.o 1o8L 
• 
o-- 
3.0 x 10  B 
2.0×10  8 
J.O x 10  8 
I  I  1 
]'~int~te~  50  120  180 
FIG.  I. Two tubes, A and B, containing 10.0 ml. of synthetic medium plus 30.0 
mg. of casein were inoculated  with 3.4  ×  10  r cells per ml. from the 18 hour culture 
and incubated  for 2½ hours.  At this time tube A received 0.1 ml. H20 and tube B re- 
ceived 0.1 ml. of yeast fraction (120 3' of nitrogen).  This amount of nitrogen gave 
maximal virus stimulation.  The multiplication  of cells in each tube was then followed 
by  turbidity measurements. 
TABLE  III 
The E~ed of the Yeast Fraction on  Virus Formation in  Veal Infusion Medium 
This experiment was carried out exactly like the experiment described in Table I, except 
that veal infusion medium was used instead of synthetic medium. 
1  2 
Control  ...........................  103  92 
Yeast fraction  .....................  123  j  130 
Average burst size in experiment 
IIi 
121 
This experiment and also the experiment shown in Table V were carried out 
with an excess of yeast factor so that, although the factor is taken up by the 
cells, there was enough in the supernatant fluid in the sample in the experiment 
of Table V to stimulate virus formation. 
Cells which have taken up the yeast factor from the medium and so are able 
to produce more virus lose this property on further incubation in the absence 
of added phage.  This result is shown in Table VII.  Penicillin was added in 
this experiment to prevent complication of the result by growth of the culture. 
The results show that after a 2 hour incubation period the cells return to their 304  :EFI~ECT  OF  YEAST  ~RACTION  ON  VIRUS  SYNTtt~SIS 
original virus production.  Addition of fresh yeast fraction at this time again 
increases the yield of virus  (cf. Experiment 2,  Table VII). 
TABLE IV 
The Effect on Virus Formation of Adding the Yeast Fraction at Various Times 
Three tubes, A, B, and C, each containing 10.0 ml. of synthetic medium plus 10.0 rag.  of 
hydrolyzed casein were inoculated with 2.0 ×  107 cells per ml. from the 18 hour culture and 
incubated for 2 hours.  At this time tube B received 0.1 ml. of yeast fraction (100v of nitro- 
gen).  The three tubes were then incubated another hour at which time the cell count was 
6.4 X  107 in tube A, 6.7  X  107 in tube B, and 6.7  X  107 in tube C.  Tube A then received 
0.1 ml. of water and tube C, 0.1 ml. of yeast fraction (1007 N).  0.1 ml. of Virus solution was 
then added to all tubes to give a final concentration of 4.4 X  107 particles per ml. 
The one-step growth curve was then carried out exactly like the one described in Table I 
The  figures below  represent  three  separate  experiments  carried  out  at  weekly intervals.. 
Sam~ 
A 
B 
C 
, N yeast fraction  Time of preliminary  incubation of yeast 
fraction with cells 
None 
Average burst size in experiment 
10  19 
40  53 
25  39 
28 
49 
36 
TABLE V 
The Effect on Virus Formation of the Supernatant Fluid after Prdiminary Incubation of the 
Bacteria with the  Yeast Fraction 
Three tubes, A, B, and C, were set up containing 10.0 ml. of synthetic medium plus 10.0 
rag. of hydrolyzed casein.  The tubes were inoculated with cells from the 18 hour culture so 
as to contain 2.0  ×  107 cells per ml.  All tubes were incubated for 2 hours.  0.1 ml. of yeast 
fraction containing  1003, of nitrogen was  added  to  tube  B  and  all three  tubes incubated 
another hour.  The three tubes were then centrifuged for 5 minutes at 5000 ~.p.~r. and 5.0 
ml. of the supernatant fluid from centrifuged tubes A, B, and C were pipetted into separate 
tubes, Al, Bt, and C~.  These tubes then received 5.0 X  107 cells per ml.  Tube A~ received 
0.1 ml. of water and tube Ca, 0.1 ml. of yeast fraction containing 100-r of nitrogen.  All tubes 
then received 0.1 ml. of virus solution containing 3.1  X  107 virus particles per ml.  A one- 
step growth curve was then carried out as described in Table I. 
Sample 
A1 
B1 
C1 
-/N  yeast  fraction 
m 
100 
100 
k 
Time of incubation 
with yeast fraction 
6O 
0 
Average burst size in experiment 
1  2 
7  31 
13  44 
15  47 
37 
58 
54 
The Effect of Fractions Prepared from Animal Sources.--Fractions  prepared 
from calf liver, pancreas, and thymus in the same manner as the fractions from 
yeast and bacteria were not active in stimulating virus synthesis (Table VIII). WINSTON  H.  PRICE  305 
Ten  times  the  concentration  of the  animal fractions  used  in  the  experiment 
shown in Table VIII did not cause any increase in virus reproduction. 
The Relationskip between the Casein Faclor and lke Yeasl Fraclion.--Previous 
experiments from this laboratory have shown that there is a  substance present 
in hydrolyzed casein which is necessary for the formation of the virus in syn. 
thetic medium  (3).  Various concentrations of hydrolyzed casein were added 
to the medium together with a constant amount of yeast fraction to see whether 
the  stimulation  caused  by  the  yeast  fraction  would  vary  with  the  varying 
amounts of casein factor.  From Table IX it can be seen that the per cent stim- 
TABLE VI 
Tlte Uptake of ate Feast Fraction by the Bacterial Cells 
Two tubes, A and B, containing 10.0 ml. of synthetic medium plus 10 mg. of hydrolyzed 
casein were inoculated with 8.3 X  107 cells per ml. from the 18 hour culture.  Tube A re- 
ceived 0.1 ml. of water and tube B~ 0.1 mL of yeast fraction (1207 of nitrogen).  Both tubes 
were then incubated  for 1 hour.  They were then centrifuged at 5000 R.p.x~. for 5 minutes 
and washed in 15.0 ml. of saline and  recentrifuged.  The centrifuged  cells were then each 
suspended in 5.0 ml. of synthetic medium containing 1 mg. of casein per ml.  The cell count 
was 7.1  X  107 cells per ml.  0.1 ml. of virus solution was added to each sample to give a 
final concentration  of 5.3  X  l0  T  particles  per ml.  The tubes,  A1 and B1, were shaken for 
15 minutes  and diluted  1:10,000 with the final dilution  tubes of A and B containing  5.0 
ml. of synthetic medium  containing  1 rag. of casein per ml.  A one-step  curve  was then 
carried out.  The figures below show the results of three separate experiments. 
~, N ~,east fraction in ! 
Sample  original ~ture 
AI 
Ba  [  120 
7 
21 
Average burst size in experiment 
2  3 
21  16 
39  30 
ulation of virus synthesis by the yeast fraction is independent  of the amount 
of casein factor present except at the very low amounts of casein factor where 
the increase is greater with the yeast fraction than with medium and high con- 
centrations of the casein factor. 
A  Comparison of the Enzyme Principle with the Virus Fraction.--It had been 
previously found (1)  that the fraction isolated by Reiner and Spiegelman (4), 
which stimulates the formation of an adaptive enzyme in yeast, can replace the 
yeast fraction isolated in this laboratory in increasing virus formation.  Table 
X  shows that when the fraction of Reiner and Spiegelman gives maximal virus 
stimulation,  the yeast fraction isolated in this laboratory when added to such 
a  system  gives  no  further  stimulation.  When  enough  of  either  fraction  is 
added to give maximal stimulation,  the addition of the other fraction does not 
give a  greater virus increase. TABLE  VII 
The Effect of Prdiminary Incubation Time on the Virus Yield of Cells Which Have Taken Up 
the  Yeast Fraction 
Two tubes, A and  B, each containing 20.0 ml. of synthetic medium plus 10.0 rag. of  hy- 
drolyzed casein were inoculated with 8,1  X  107 cells per ml. from the 18 hour culture and 
incubated for 2 hours.  At this time tube A received 0.1 ml. of water and tube B, 0.1 ml. of 
the  yeast  fraction  (lllv  of  nitrogen).  After 30  minutes both tubes  received 0.1  ml.  of 
penicillin (150-/).  After another 30 minutes, both tubes were centrifuged for 5 minutes at 
5000 R.P.~.  The ceils were washed with 15.0 ml. of saline and centrifuged.  These cells were 
then suspended in 15.0 ml. of synthetic medium containing 1 rag. of  hydrolyzed casein per 
ml. and 107 of penicillin per ml.  The cell count was 2.6  X  l0  s cells per ml.  The 15.0 ml. 
portion of  tube  A was  divided up into  three  5  ml. portions, A~, A2, and Az, as was tube B 
into Bt, B2, and B,.  0.1 ml. of virus solution was added to A~ and Bi to give a final concen- 
tration of 1.1  X  los viru  s particles per ml.  A one-step growth curve was then carried out 
on  these  samples.  Tubes /t2 and A~  and  Bs and  B3 were  incubated for another hour at 
which time tubes As and B2 were inoculated with virus to give 1.3  X  10  s particles per ml.  A 
one-step growth curve was carried out on this  sample.  Tubes As and  Ba were  incubated 
for another hour and  then  inoculated with  virus to give 1.3  X  108 particles per ml. and a 
one-step growth curve carried out on this sample.  Turbidity measurements showed no cellu- 
lar multiplication during the 2 hour period of the experiment in Experiment 1. 
Experiment 2 was carried out exactly like Experiment  1 except that instead of adding 
the virus immediately, after 1 hour's incubation and after a 2 hour incubation, the virus was 
added to A1 and B~ immediately and to 2t2, B2, and B~ +  yeast fraction after 90 minutes' 
incubation.  The 0.1 ml. of yeast fraction (95v of nitrogen) was added to a separate sample 
of Bs to show that at this time the ceils could still respond to the yeast fraction when it was 
present.  It should be noted that penicillin greatly reduces  the yield of  virus liberated per 
cell. 
Experiment  Sample 
A~ 
B1 
A2 
Bs 
A3 
B3 
AI 
BI 
A~ 
B~ 
B2 +  yeast fraction 
Incubation time 
0 
6O 
120 
0 
90 
Average burst size 
6 
17 
5 
8 
4 
4 
5 
11 
3 
3 
8 
TABLE  VIII 
The F~ffezt of Fractions ~rom Various Sources on Virus Formation 
The same conditions were used as described in Table I.  10 3"  of nitrogen per  ml. was 
added to the various samples. 
Sample  Additions  Average burst size 
--  15 
Yeast  34 
Thymus  11 
Liver  18 
Pancreas  16 
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TABLE IX 
The Effect  of  Varying  the  Concentration  of Casein  Factor  with a  Constant  Amount  of  Yeast 
Factor on Virus Reproduction* 
The experiment  was carried  out as described in Table I except that varying amounts  of 
casein were added to the samples,  All even numbered  tubes received  10.3 ~, of nitrogen  of 
the yeast fraction  er ml. 
Sample  Casein added per 10.0 ml,  Average  burst size  Stimulation 
9 
10 
11 
12 
mg. 
0 
0 +  yeast fraction 
0.5 
0.5 +  yeast fraction 
2.0 
2.0 +  yeast fraction 
10.0 
10.0  +  yeast fraction 
5 
15 
16 
32 
38 
70 
30.0 
30.0 +  yeast fraction 
50.0 
50.0 +  yeast fraction 
43 
79 
47 
81 
per cenl 
150 
200 
100 
84 
84 
72 
*One may obtain the result shown below by also using highly purified preparations 
of the casein factor instead of acid-hydrolyzed casein. 
TABLE X 
The Effect of the Enzyme-Stimulalory Faaor on Phage Formation 
The same conditions were used as described  in Table I.  11 "r of nitrogen  per ml. of the 
enzyme principle was used and  15 7 of nitrogen per ml. of the yeast fraction isolated  in this 
laboratory was added.  Both of these concentrations  gave maximal stimulation  of virus for- 
mation. 
Sample  Additions  Average  burst size 
1  --  14 
2  Enzyme principle  38 
3  Yeast fraction from this laboratory  34 
4  Both fractions  36 
DISCUSSION 
The results  of  this paper  show  that  a  ribonucleoprotein fraction prepared 
from yeast stimulates the formation of S.  muscae virus in cells that are in the 
log phase in synthetic medium.  This fraction has no effect on the multiplica- 
tion rate of normal cells.  It appears,  therefore,  that  this  substance  plays a 
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Cells which have been incubated with a solution containing the yeast fraction 
retain the ability to produce more virus when tested in.fresh culture medium, 
provided the virus inoculation is made soon after the ceils are added.  After 
incubation for 2 hours in normal medium in the absence of virus the ceils give a 
normal yield of virus.  Since a  similar fraction can be isolated from normal 
S. muscae cells, it must be assumed that the cell has a certain concentration of 
this  compound  normally  present.  Furthermore,  although  the  normal  cell 
contains this substance, it must be a  limiting one for virus synthesis.  When 
more is added, therefore, it stimulates virus formation.  In the absence of the 
virus, the added amount of substance is slowly metabolized by the cell to some 
other form not available for virus formation.  The concentration of the com- 
pound under these latter conditions then returns to normal and no stimulation 
of virus reproduction is observed. 
A phenomenon rather similar to the above experiments has just been reported 
by Bernheimer and Rodbart (5).  Studying the production of streptolysin by 
Streptococcus  pyogenes,  these  authors found that  the addition  of ribonucleic 
acid prepared by yeast or from the bacteria themselves increased the formation 
of the lysin when added to the culture medium.  Furthermore, in order to dem- 
onstrate the effect, the continued presence of the nucleic acid was required. 
A result similar to that with the yeast fraction has been obtained with the 
casein factor (3).  Here again  in  the absence of the virus the compound is 
metabolized by the cell to a form not utilizable by the virus for its reproduction. 
It appears  that once the virus infects a  cell, it directs synthesis in  the cell 
in such a manner as to form more replicas of itself at the expense of normal cellu- 
lar synthesis.  Cohen (6) has also presented evidence for this theory in his work 
on the T2r  + E. coli virus. 
The experiments in this paper also lend further evidence to the view that the 
enzyme-stimulatory principle of Reiner and Spiegelman (4)  is similar to the 
virus-stimulatory  fraction  isolated  in  this  laboratory.  Both  fractions  can 
stimulate the synthesis of S. muscae virus; furthermore, when a maximum con- 
centration of either principle is added, the addition of the other fraction does 
not  give a  further increase  in  virus  reproduction.  This  observation  seems 
to indicate  that  both fractions are acting in a  very similar manner.  Other 
evidence for the  similarity between  the  two  fractions is  that  neither one is 
destroyed on incubation with pepsin,  trypsin, chymotrypsin, ribonuclease, or 
desoxyribonuclease (1, 4).  Furthermore, both fractions are precipitated maxi- 
mally at about pH 3.8 under controlled conditions (1,  7).  Neither substance 
is precipitated by ammonium sulfate, trichloroacetic acid, or metaphosphoric 
acid (1, 7).  Both fractions are precipitated by 1 volume of alcohol at an acid 
pH and also by calcium and alcohol (7).  The most highly purified fractions 
obtained in either laboratory show practically an identical ultraviolet adsorp- 
tion curve with a maximum at 260 m/z and a  minimum at 240 to 245  m/z (1, WINSTON  H,  PRICE  309 
7).  The final identification of both compounds must of course await the iso- 
lation of each substance in pure form.  It is tempting to theorize, however, that 
in the normal cell the substance is used in the synthesis of enzymes and that in 
the infected cell, in the synthesis of virus.  This theory is based on the facts 
that  (a)  a  fraction very similar to the yeast fraction is found in normal S. 
muscae  cells,  (b)  the  fraction stimulates  enzyme formation and  in  infected 
cells, virus formation, and (c) the normal cell metabolizes the added fraction to 
a  form no longer available  for virus synthesis.  The recent experiments of 
Monod and Wollman (8) could also be in accord with this theory.  Studying 
the formation of an adaptive enzyme to lactose in E. toll, they found that the 
infection of the cell by an E. coli virus prevented the formation of the adaptive 
enzyme.  This observation could be interpreted to mean that there is a  com- 
petition between the bacterial enzyme-forming system and the virus for sub- 
strates with the virus system predominating.  The result of the experiment is 
not entirely clear, however, since the authors did not show that the enzyme 
they were studying could form in non-multiplying cells.  Since the E.  coli- 
infected cell cannot multiply, it is essential that this be done if one is to arrive 
at their interpretation.  Northrop (9) has proposed a scheme for virus forma- 
tion in which substrates used by the normal cell for the s~nthesis of enzymes 
and other cellular proteins would, in the infected cell, be used for the syn- 
thesis of the virus.  The experiments with this virus system could be taken as 
evidence for such a theory.  To gain a real understanding of the problem with 
this system, however, it is essential that  (a)  both the casein factor and the 
active substance in the yeast fraction be isolated in pure form and then labelled 
with some radioactive element to  follow their metabolic pathway in normal 
and infected cells, and (b) to study the formation of an adaptive enzyme and a 
virus in  the same  host  cell under identical and  varied conditions.  An  im- 
munological comparison between the yeast fraction and the bacteriophage may 
also prove helpful in studying the mechanism of how the yeast fraction in- 
creases the formation of S. rauscae virus. 
Methods 
Bacterial  Cells and Virus.--The cells and virus were determined as described  pre- 
viously (2).  Virus  solutions  were prepared as described  previously (3).  One-step 
growth curves of singly infected cells were carried out according  to Delb~ck and 
Luria (10).  Cells  were prepared in the log phase by washing  off an  18  hour veal 
infusion  agar slant  and  inoculating  10.0 ml.  of synthetic medium  (5),  containing 
50.0 rag. of hydrolyzed casein with 104 cells per ml. and shaking  the mixture for 18 
hours at 36°C.  At this time the cell count was about 2  ×  109 cells per ml.  Cells 
from this mixture were  then inoculated in  10.0 ml. of fresh synthetic medium con- 
taining  10.0 rag.  of hydrolyzed casein  to give 2.0  ×  107 ceils per ml.  They were 
then incubated for 3 hours at which time the count was generally around 7.0  X  107 
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Preparation of Yeast Fraction.--30 gin. of fresh bakers' yeast was mixed with 30.0 
ml. of water in a chilled mortar.  Enough powdered glass was added to make a paste 
and the mixture ground continuously for 20  minutes with a  pestle.  Then  10.0  ml. 
of water was added and the mixture ground another 5 minutes.  Another 20.0 ml. 
of water was added and the mixture ground for another 10 minutes.  The whole sus- 
pension was then centrifuged for 10 minutes at 7000 mP.M.  The supernatant fluid was 
poured off and recentrifuged for  10 minutes at  7000  R.P.M.  The supernatant fluid 
was then adjusted to pH 3.7 with 10 per cent acetic acid and allowed to stand for 1 
hour.  The precipitate was centrifuged off and dissolved in 20.0 ml. of water with 
0.5 M NaHCO3 being added to bring the pH to 6.8.  The acid precipitation with 10 
per cent acetic acid was  repeated.  The  precipitate was  suspended in  200  ml.  of 
water  and  adjusted to  pH  6.8.  This  solution was  centrifuged.  The  supernatant 
fluid was adjusted to pH 4.0 with 10 per cent acetic acid and 1 volume of 95 per cent 
alcohol added slowly with constant stirring.  This mixture was allowed to stand for 
1 hour and centrifuged at 5000 R.P.~. for 10 minutes.  The precipitate was suspended 
in 20.0 ml. of water and brought to pH 6.8 with 0.5 M NaHCO8  and stored in  the 
cold.  All operations were  carried out  at  5°C.  The  enzyme-stimulatory principle 
was kindly supplied by Dr. J. Reiner. 
Medium.~--The same synthetic medium was used as reported earlier (3).  All the 
hydrolyzed casein was from  General Biochemicals, Inc.  Mter the  addition of  the 
casein, the medium was brought back to pH 7.4 with N Na0H. 
Reaction  Mixtures.--All  reaction  mixtures  were  shaken  at  36°C.  as  described 
earlier  (2). 
I  wish to thank Mr. Mortimer Litovchick for excellent technical assistance. 
SUMMARY 
1.  A  non-dialyzable fraction from fresh bakers' yeast stimulates the forma- 
tion of S. muscae virus in cells in synthetic medium in the log phase of mul- 
tiplication. 
2.  A  similar fraction was not found in calf thymus, pancreas, or liver. 
3.  The active substance in this fraction has been partially purified. 
4.  This  substance  is  taken  up  by  the  cells.  In  the  absence  of virus  the 
added substance is metabolized to a  form no longer available for virus forma- 
tion. 
5.  A  purified yeast fraction,  which  stimulates adaptive enzyme  formation 
in yeast, has been found to stimulate virus formation in the S. muscae system. 
6.  The similarities between the yeast fraction that  stimulates adaptive en- 
zyme formation and the yeast fraction that stimulates virus formation are dis- 
cussed. 
1The strain of S. muscae now being used differs from the strain used in earlier work 
in growing more slowly in synthetic medium.  The best conditions for demonstrating 
the need of the casein factor for virus synthesis with this strain will be  published in 
a  subsequent paper. WINSTON H.  l'Rm~.  311 
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